Direct detection of ascorbyl radical in experimental brain injury: microdialysis and an electron spin resonance spectroscopic study.
To examine the role played by free radicals in brain injury, we performed experiments to detect radicals in the frontal cortex of rats, using electron spin resonance (ESR) and microdialysis. A dialysis probe was inserted into the frontal cortex, and spin adducts in perfusates were immediately detected by ESR. We obtained a relatively stable doublet signal, with parameters of g = 2.0057 and aH = 0.17 mT. This signal corresponded with that of the ascorbyl radical. Ascorbyl radical in the perfusate collected from the frontal cortex was augmented by microinjection of H2O2 and FeCl2 adjacent to the dialysis probe. When the rats were challenged with cold-induced brain injury, ascorbyl radical and lactate dehydrogenase (LDH) level in the perfusate increased significantly. Pretreatment with superoxide dismutase and catalase attenuated the increase in ascorbyl radical and LDH level induced by the cold injury. Infusion of FeCl2 dissolved in perfusate caused a pronounced increase in ascorbyl radical and LDH level after the cold injury. We conclude that the direct detection of free radical formation further supports the hypothesis that free radicals play an important role in traumatic brain injury. Our findings also indicate that combined microdialysis with ESR spectroscopy is a useful in vivo method for monitoring free radical production in the brain.